We give simple proofs for the Hankel determinants of q − exponential polynomials.
In [2] I have proved some q − analogues of this result. Then Richard Ehrenborg [4] has given a combinatorial proof of one of these q − analogues. In this paper I want to show that these q − analogues in some sense have simpler proofs than the original case.
We use the usual notations: For n ∈ let 
Our aim is a simple proof of the following theorems.
Theorem 1
The Hankel determinants of the q − exponential polynomials ( ) n x ϕ are given by
and
Theorem 2
The Hankel determinants of the q − exponential polynomials
Here ( )
The key for the simpler proofs is the well-known identity
.
We need some other well-known results:
Lemma 1
For given sequences ( ) s n and ( ) t n define ( , ) a n k by
a k k a n s a n t a n a n k a n k s k a n k t k a n k 
For a proof see e.g. [3] .
Remark
In most cases we start with ( ) ( ,0) a n a n = and want to find the corresponding ( ) s n and ( ). t n It is then convenient to compute the first values of the orthogonal polynomials ( , ) p n x (cf.
[3] (1.10)) and their Favard resolution [3] (1.11) and try to guess ( ) s n and ( ). t n Then guess the explicit form of ( , ) a n k . Afterwards it remains to verify (10) in order to obtain a rigorous proof.
Lemma 2
Define the binomial transform of a sequence ( )
A simple proof can be found in [7] .
Further observe that
( 1)
In terms of the Rogers-Szegö polynomials ( )
this means ( )
By (13) and (12) this implies that
Therefore we have only to determine the Hankel determinants of the Rogers-Szegö polynomials. These are also well-known (cf. [5] ), but can also be obtained in a trivial way from (11). The Rogers-Szegö polynomials satisfy the recurrence (cf. e.g. [ 
Then it is easily verified that the corresponding ( , ) a n k are given by
We have only to check that (10) holds:
which is immediate from (17).
Therefore by (11) we get
This immediately implies (5).
Let now D denote the q − differentiation operator, defined by ( ) ( ) ( ) .
Let now ε be the linear operator defined by 
we get in the same way as above 
( 1) ( 1)
This implies that
Therefore we have only to determine the Hankel determinants of the polynomials ( ) ; . 
( 1 ) 
Remark
The special case x q = gives the well-known result ( ) 
In order to obtain the second Hankel determinant we observe that 
